Objective: To assess the efficacy of a school-based intervention programme to reduce the prevalence of overweight in 6 to 10-year-old children. Design: Cluster-randomized, controlled study. Subjects: A total of 3135 boys and girls in grades 1-4 were included in the study. Methods: Ten schools were selected in Stockholm county area and randomized to intervention (n ¼ 5) and control (n ¼ 5) schools. Low-fat dairy products and whole-grain bread were promoted and all sweets and sweetened drinks were eliminated in intervention schools. Physical activity (PA) was aimed to increase by 30 min day À1 during school time and sedentary behaviour restricted during after school care time. PA was measured by accelerometry. Eating habits at home were assessed by parental report. Eating disorders were evaluated by self-report. Results: The prevalence of overweight and obesity decreased by 3.2% (from 20.3 to 17.1) in intervention schools compared with an increase of 2.8% (from 16.1 to 18.9) in control schools (Po0.05). The results showed no difference between intervention and controls, after cluster adjustment, in the longitudinal analysis of BMIsds changes. However, a larger proportion of the children who were initially overweight reached normal weight in the intervention group (14%) compared with the control group (7.5%), P ¼ 0.017. PA did not differ between intervention and control schools after cluster adjustment. Eating habits at home were found to be healthier among families with children in intervention schools at the end of the intervention. There was no difference between children in intervention and control schools in self-reported eating disorders. Conclusions: A school-based intervention can reduce the prevalence of overweight and obesity in 6 to 10-year-old children and may affect eating habits at home. The effect of the intervention was possibly due to its effect on healthy eating habits at school and at home rather than on increased levels of PA.
Introduction
Childhood overweight and obesity are emerging health problems in all western countries and also in urban areas in developing countries. 1, 2 In Sweden, the prevalence of overweight and obesity has been rapidly increasing. 3, 4 Approximately 15-25% of Swedish 10-year-old children are overweight or obese. 5, 6 Childhood obesity affects self-esteem and increases the risk of future diabetes, cardiovascular disease and malignancies. [7] [8] [9] [10] [11] Thus, childhood obesity is a major threat to public health and may reduce life expectancy. [11] [12] [13] [14] Behavioural obesity treatment approaches, including changes in dietary habits and exercise, have limited longterm effect on body weight. 5, 15, 16 Anti-obesity drugs appear to have modest effects on body weight in adolescents. [17] [18] [19] [20] [21] [22] Furthermore, the use of drugs to treat a disease, which in the vast majority of children is associated with environmental changes contributing to an unhealthy lifestyle is controversial. Therefore, preventive efforts aimed to reduce the increasing prevalence of childhood obesity are warranted. Childhood obesity is multifactorial, including at least intrauterine, postnatal, socioeconomic, genetic and lifestyle factors. However, it is plausible that lifestyle changes explain the rapid increase in the prevalence of overweight and obesity in most western countries during the last 25 years. 23 The most important factors explaining these changes are related to altered eating habits and physical activity (PA). 23 Earlier preventive efforts have shown a limited success in reducing the prevalence of childhood obesity, [24] [25] [26] which underlines how difficult it is to achieve and maintain lifestyle modifications. Still, it is reasonable to believe that preventive strategies aimed to curb the obesity epidemic should include a reduction in the amount of sweetened drinks, sweets and fat snacks consumed 27, 28 together with an increase in PA levels. 29 We aimed to assess whether a school-based prevention programme focused on reduced unhealthy eating and increased PA during school time over a 4-year period could reduce the prevalence of overweight and obesity among 6 to 10-year-old children. We also aimed to assess whether the intervention affected PA measured objectively by accelerometry and whether eating habits at home differed between control and intervention schools at the end of the intervention.
Methods

Study design and participants
The STOPP study was designed as a school-based intervention study over four school years between August 2001 and June 2005. The research design was mixed with a clusterrandomized design pre-and post-test for assessing changes in Body Mass Index standard deviations score (BMIsds) and a cluster-randomized continuous test design for the measurement of PA. A post-test design was used for eating behaviour assessments. Ten primary schools including children between 6 and 10 years of age within the Stockholm county area were selected. Participating schools had a mixed pupil population with children from middle and working class families living both in blocks of flats and in detached houses. The proportion of children with an immigrant background, defined as children requiring native-language teaching did not exceed 15%. Five of the selected schools were thereafter randomized to intervention and five schools to control.
All children participated in the study until the end of their fourth school year, that is, until the age of 9-10 years. Thus, the children who entered the study during their first school year in August 2001 participated in the programme for four years, whereas children who started school at a later year, participated in the programme for shorter time periods. Owing to unforeseen changes in the school organization, the number of children was reduced in some of the schools during the study period (Table 1) . Children from one class in one control school withdrew from the programme due to the decision of the class teacher.
In total, 1670 and 1465 children (51% boys) aged 6-10 years, mean age 7.4 years (s.d. Figure 1 ). Ninety-two to 100% of the children in the intervention schools and 90 to 100% in the control schools were entered into the study and participated in at least one occasion of weight and height assessment. At termination of the intervention, 188 and 123 children (11%) randomized to intervention and control schools, respectively had participated for the full duration of the intervention, 376 and 301 children (24%) participated for 3 years, 457 and 378 (29%) Childhood obesity prevention study: STOPP C Marcus et al participated during 2 years and an additional 517 and 498 (36%) intervention and control children participated in the study for 1 year. The number of schools invited, those accepting the invitation to participate, those that were randomized and number of children accepting the invitation to participate, together with the number of children eligible for evaluation are presented in Figure 1 . The social and ethnic background was similar in control and intervention schools. The proportion of parents categorized as immigrants varied between 5 and 10% (range) in both intervention and control schools. The proportion of children living with two parents varied between 63 and 77% in intervention and between 63 and 80% in control schools, low-income households between 8 and 22% in intervention and between 7 and 22% in control schools and parents reporting an academic level of education (higher than upper secondary school) between 23 and 46% in intervention and between 26 and 46% in control schools.
In total, 1538 children in the intervention and 1300 children in the control schools had their heights and weights measured at least at two occasions during the study and were defined as the observed cases analysis population. In total, 132 children from intervention and 165 children from control schools only participated in one assessment. All children who had at least one measurement of height and weight are defined as the full analysis population (FAS). The average length of intervention was a mean (s.d.) duration of 613 days (361).
Intervention
The intervention was aimed to be financed within the resources of the ordinary school budget. The activities of the research staff were restricted to documentation of school activities, to perform measurements of PA, height and weight and also to encourage the school and after school care centre staff to carry out suggested changes.
The main focus of the intervention was to change the school environment rather than on healthy lifestyle education, although the school and after school care centre staff were encouraged to emphasize the importance of healthy eating and PA.
Most Swedish 6 to 10-year-old children attend after school care centres after school hours. The centres are usually open until 1800 hours. More than 90% of the participating children ate their lunch at school (school lunch is free for all children in the Swedish school system) and had an afternoon snack at the after school care centre, that is, approximately 30-35% of the children's weekly meals were provided in a setting possible to control in the prevention programme. Childhood obesity prevention study: STOPP C Marcus et al Physical activity intervention. The intervention aimed to increase the amount of PA by 30 min per child per day. Therefore, an additional 30 min of daily PA was integrated into the regular school curriculum and facilitated by the class teachers. To reduce sedentary behaviour, children were not allowed to bring toys that might increase this behaviour, such as hand held computer games, to schools and after school care centres. The maximum time spent playing computer games at the after school care centres was restricted to 30 min per child per day.
Dietary intervention: school lunch and afternoon snack. The teachers were instructed to encourage the children to increase the intake of vegetables during the school lunch.
To facilitate this, all intervention schools had agreed to offer a variety of vegetables, and the food was arranged so that the children first served themselves vegetables and thereafter the main course. White bread was substituted with whole-grain bread or similar products including a high amount of dietary fibres. The sugar content in the school lunches and in the afternoon snacks was reduced by strategies such as replacing fruit yogurt with plain yogurt and eliminating fruit juices, soft drinks, lemonades and desserts. Whole-fat (3% fat content) or medium-fat (1.5% fat content) milk was substituted by skimmed milk (0.5% fat) and low-fat butter, cheese and yoghurt were provided. Sandwich ingredients were required to be low fat.
Other aspects on food intake. Intervention schools were encouraged to eliminate sweets, sweet buns and ice cream in association with festivities. When celebrating birthdays, parents were asked not to provide these products at schools and after school care centres. Furthermore, parents of the children in the intervention schools were instructed not to supply sweetened drinks, sweets and other unhealthy products in the packed lunch during school excursions and sports days.
Awareness intervention. A STOPP newsletter was distributed to parents and school staff of intervention schools twice annually aimed to increase the awareness of the intervention. Furthermore, the research staff had meetings with the school personnel once every term also aimed at increasing the awareness of the intervention. School nurses received education in obesity-related problems. The compliance with the STOPP concept was checked regularly when the research staff visited schools during lunches, after school care activities and sports days. Furthermore, the STOPP staff also performed random unannounced school visits. Deviations were documented and discussed with the school staff and the headmasters. All control schools continued their normal curriculum and none of the intervention activities were performed except for yearly measurements of height, weight and PA. However, the parents in the control schools received information regarding the aim but not the content of the study.
Measurements
Anthropometry. Weight and height measures were performed in all children at the yearly school start in the autumn. For children who finished the fourth grade and therefore left the study, weight and height were also measured at the end of the school year (May to June). At the study completion, all children still participating in the study were assessed for efficacy in May to June 2005. Height and weight were measured using the standard clinical procedures with a transportable Harpenden Stadiometer and a digital scale (Tanita BWB 800S, Tanita, Tokyo, Japan). Height was measured to the nearest 0.1 cm and weight to the nearest 0.1 kg. Overweight and obesity were defined according to IOTF recommendations. 30 All the children were measured after 0900 hours in the morning but before lunch, wearing light underwear and without shoes. Physical activity. The accelerometer, Actiwatch (AW) (model 4, Cambridge Neurotechnology Ltd, Cambridge, UK), was used to assess PA, during seven consecutive days, from Tuesday to Monday. The AW is a validated uniaxial accelerometer 31 found to be feasible for long-term studies of PA in children. 32 Ten children from the intervention schools and 10 from the control schools were randomly selected for weekly assessments each week during the intervention. Children who provided valid AW counts 32 during at least 600 min day À1 and for at least 4 school days were included in the analysis population. The children wore the AW on the non-dominant arm for 24 h day À1 and were instructed not to remove or release the AW from the arm except while swimming and bathing. Physical activity was assessed in a total of 1538 children during the study. A total of 245 children (16%) were excluded due to missing data (that is, invalid registrations and technical failures). Thus, 1293 children had valid PA data, 653 girls and 640 boys (mean 8.1 years, s.d. 1.2), and were included in the evaluation. Each child included in this study was measured once. The children were equally distributed between intervention (n ¼ 653) and control schools (n ¼ 640). The range between the first and last measurements of PA varied between April 2002 and June 2005.
Eating habits. At the end of the study a questionnaire regarding eating habits at home was distributed by the school staff to the parents of all children in the third and the fourth grade. The questionnaire consists of 14 multiple choice questions and assessed the frequency of food items served at home, with the following alternatives; every day, several times a week, 1-2 times a week, rarely/never. Overall, 692 of 770 families (89.9%) filled out the questionnaire, 91%
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The questionnaire was categorized into eight domains; dairy products (milk, butter and cheese), cereals, bread, fast food (hamburgers, pizzas and french fries), crisps/nuts (crisps, peanuts and pop corn), sweet products (ice cream, buns, cookies and sweets), drinks (soft drinks, syrup, juice and sweet milk drinks), and fruit and vegetables. Before analyses, all domains were dichotomized into healthy and unhealthy levels of food consumption. The unhealthy choices in the dairy products were defined as whole-fat milk (3% fat), butter (440% fat) and cheese (24-40% fat) every day or several times a week. Furthermore, unhealthy choices included sweetened cereals or white bread, fast food products and sugar-containing drinks when being selected every day or several times a week. The criterion for an unhealthy/energy-dense/high-fat choice for crisps/nuts and sweet products was whether being selected once or twice a week in addition to every day and several times a week. The consumption of fruits and vegetables was categorized as unhealthy if consumed 1-2 times per week, a few times per week or never.
Breakfast and dinner eating habits were categorized into a weekly breakfast and dinner score, respectively. The score was derived from the number of days with intake of breakfast and dinner multiplied by the number of family members who were present during the meal. Number of family members were scored as, at least one parent ( ¼ 3), a sibling ( ¼ 2) and alone ( ¼ 1). The number of days with intake were scored 0-2 ( ¼ 1), 3-5 ( ¼ 2) and 6-7 ( ¼ 3). The total score ranges from 0 to 9 with higher scores indicating 'better' eating habits. The level of parental educational background was divided into high (3 years at upper secondary school or more) and low (less than 3 years at upper secondary school) and used as an indicator of socioeconomic status. The range between the first and last measurements of eating behaviour varied between April 2005 and June 2005.
Eating attitudes were assessed by a Swedish version of ChEAT (Children's Eating Attitude Test). 33, 34 All children were requested by the teachers to fill in the ChEAT questionnaire before terminating the project in grade 4, (n ¼ 1750), that is, when the children were 9-10 years old. The questionnaire was administered by teachers according to the written instructions. In total, 78% questionnaires were returned (n ¼ 1368). Questionnaires with missing values were omitted and complete questionnaires were received for 70% of the children (n ¼ 1227). The range between the first and last measurements of eating attitudes varied between May 2002 and June 2005.
Statistics
The prevalence of overweight and obesity in children (grades 2-4) in intervention and control schools was calculated in the calendar years 2001 and 2005 (independent observations). The children in grade one were excluded to compare independent observations. The prevalence proportions are presented with corresponding 95% confidence intervals for difference between intervention and control schools. The change in BMIsds was calculated according to Rolland-Cachera 35 as the change between the first and the last measurements of BMI, that is, eligible assessments were any two or more of the five assessments during the study period (repeated measures). The primary analysis was carried out using the observed cases population, and a sensitivity analysis was performed using the FAS population. The FAS population was evaluated with replacement for missing data by the last observation carried forward approach, ie, where only one measurement was observed, and the estimated change in BMIsds was set to 0. The change in BMIsds was evaluated using analysis of covariance, including gender as a fixed factor, age and baseline BMIsds as covariates. Analyses were performed with and without correction for the cluster variation, ie, with school as a random factor in the analysis of covariance model to estimate the explained fraction due to variation between schools.
Subsequently, the analysis of differences in PA between intervention and control schools followed the same principles including corrections for activity-related variation (ie, calendar year and months of measurement) as random factors in the analysis of covariance model. The power calculation for this study was carried out using the t-test and the statistical package Nquery. The estimated sample size was calculated for a two-sided test with the significance level of 0.05, power 80% s.d. for the change in BMIsds of 0.9, to detect a minimum difference of 0.1 with respect to the change in BMIsds. The required number of subjects was, 1273 per group. It was decided to randomize 5 þ 5 schools with approximately 1500 children in each intervention arm to have a margin for dropouts and withdrawals.
Logistic regression analysis was used to investigate the impact of parental education (low vs high), gender and the intervention on the healthy choice behaviour in food consumption measured at termination of the study. Finally, to examine whether parental education modified the association between intervention and healthy eating, an interaction term (parental education Â intervention) was included in the model. The effect of clustering was not evaluated for the eating behaviour questionnaire.
Descriptive statistics are shown as mean, s.d. and range for continuously distributed variables. The mode, median range mean and s.d. were calculated for the data from ChEAT. These data were analysed using the Mann-Whitney test for comparison between intervention schools and control schools and also for comparison between genders.
All tests were two-sided and statistical significance was defined at 0.05. All calculations were carried out in STATISTICA 7.0 or higher, Statsoft Inc., Tulsa, USA.
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during this research. The study was 
Results
The prevalence of overweight and obesity in grades 2-4 was significantly reduced in the intervention group between baseline and follow-up (Po0.05), shown in Table 1 . In contrast, an increase in prevalence of overweight and obesity was observed in the control group (Table 1) . The corresponding 95% confidence interval for difference between intervention and control with respect to the proportion of children with a change including both overweight and obesity was 1.3-10.6%, (Po0.05) in favour of the intervention (Table 1 ). In gender-stratified analyses, only a minor increase in the proportion of children classified as overweight or obese was observed in control girls and no statistically significant difference was found compared with intervention girls. For boys, the prevalence of overweight and obesity in the intervention schools was significantly reduced, whereas it increased in control schools (Table 1) . For children in grades 3-4, the difference in favour of the intervention was more pronounced 9.2%, 95% confidence interval 3.3-16.9% (Po0.01). There was a statistically significant difference between boys in control and intervention schools (Po0.05), but no difference was found among girls. In analyses including the observed cases a mean change from the first to the last observation in BMIsds was observed in favour of the intervention group (À0.01 BMIsds vs 0.3 BMIsds, effect size, 95% confidence interval 0.09-0.00; P ¼ 0.049). However, this difference was attenuated after adjustment for cluster of schools (P ¼ 0.14). The cluster correlation coefficient was low, o1%. Changes in BMIsds were correlated with age (Po0.001) with a more pronounced intervention effect in the older children. Sensitivity analyses using the FAS population showed similar results as the analysis of the primary efficacy variable (data not shown). Analyses with a subgroup of children who had participated in the intervention for more than 2 school years showed no significant difference between intervention and control schools in mean change in BMIsds.
An increase in the proportion of children with normal weight was observed in the intervention group, compared with the control group, (2.3 vs 1.1%). The corresponding proportions of children who shifted from overweight or obesity to normal weight were 14 and 7.5%, respectively (P ¼ 0.017). In lean children in the intervention group (defined as, individuals with BMIsds o0), there were no signs of a negative effect on BMIsds, that is, a decrease in BMIsds over time (P ¼ 0.31).
The overall levels of total PA tended to be higher for children in the intervention schools compared with controls (P ¼ 0.06); however, this association was attenuated after adjustment for cluster by school (P ¼ 0.10), Table 2a . Physical activity during after school care time was significantly higher for children in the intervention schools compared with controls (P ¼ 0.004), but this difference was also attenuated after cluster adjustment (P ¼ 0.27). No differences between intervention and control schools were observed in PA during school time and during evening time. The cluster correlation coefficient was low, o3%. Gender differences in PA levels are shown in Table 2b Families with children from intervention schools in grades 3 and 4 reported healthier eating habits at home (ie, decreases in high-fat dairy products, sweetened cereals and sweet products) compared with those with children in control schools (Figure 2 ). Significant differences between children in intervention and control schools were found for high-fat dairy products (P ¼ 0.001), sweetened cereals (P ¼ 0.02) and sweet products (P ¼ 0.002). No differences were observed for consumption of bread (P ¼ 0.09), fast food (P ¼ 0.43), crisps/nuts (P ¼ 0.16), drinks (P ¼ 0.75), and fruit and vegetables (P ¼ 0.47). There were no differences between families from intervention and control schools regarding breakfast and dinner eating habits, and the dinner and breakfast scores were similar (data not shown). Childhood obesity prevention study: STOPP C Marcus et al
Eating behaviour varied partly with the parental educational background. The proportion of families who reported an unhealthy consumption of fast food was higher in the families with parents who had lower educational background, Po0.001.
Breakfast and dinner scores appeared to differ between the two parental education groups. The proportion of children with maximum breakfast score ( ¼ 9) was 28% in families with lower and was 43% in families with a higher parental educational background (P ¼ 0.01). Proportions of maximum dinner scores were 90% compared with 94% in the two groups, respectively (P ¼ 0.20).
A significant interaction effect was observed between parental education and intervention for reported intake of dairy products and fast food. For children in families with low parental education background, the odds ratio (OR) was 3.58 with regard to healthy choice behaviour for dairy products in the intervention group compared with the control group, (OR ¼ 1.0), whereas for children in families with high parental education background the corresponding ORs for the intervention group and the control group were 1.65 and 1.18, respectively (P for interaction ¼ 0.02). The same patterns were observed for the OR for healthy choice behaviour for fast food products where ORs were 2.5 in the Childhood obesity prevention study: STOPP C Marcus et al intervention group compared with 1.0 in the control group in children in families with low parental education, whereas in families with a high parental education background the corresponding ORs were 2.1 and 3.2, respectively (P for interaction ¼ 0.0005). There was no difference between children from intervention and control schools with respect to eating attitudes assessed by the ChEAT questionnaire.
Discussion
This study evaluated the efficacy of a school and after school care-based obesity prevention programme, STOPP, focused on healthy eating, including modification of school lunches and afternoon snack, increased PA during school time and a reduction of sedentary activities during time spent at after school care. The programme was designed to be an integrated, sustainable part of the ordinary school curriculum, possible to maintain within the ordinary school budget. After 4 years of intervention, the prevalence of overweight and obesity in grades 2, 3 and 4 children in the intervention schools was significantly reduced compared with an increase in control schools.
In analyses including all children who participated in the study for at least 1 school year, the difference between intervention and controls in the change in BMIsds did not show statistical significance after adjustment for cluster by school. However, the proportion of children who were initially overweight or obese and who reached normal weight was larger in the intervention schools.
The effect of intervention was more pronounced in boys than in girls, which is in contrast to what has been observed in more education-based obesity prevention programmes. 36 Recent epidemiological data from Sweden have indicated a reduced prevalence of overweight and obesity among girls but not among boys 6 and it is possible that this secular trend has attenuated the study effect among girls.
Although results are difficult to compare due to variations in methodology, duration and social setting, the results in this study were better than expected from earlier studies. 36, 25, 26, 37 A possible factor of importance might be that we succeeded in creating a school and after school care environment with restricted access to sweetened products and beverages.
In an attempt to evaluate the different aspects of the intervention, PA was measured objectively throughout the 4 years. The results from these measurements suggest that the PA intervention probably only contributed to a minor extent to the observed change in overweight prevalence between the intervention and control schools. Overall, PA tended to be higher in intervention schools compared with control schools. However, this difference was attenuated after further adjustment for cluster by school, indicating variation by school. Physical activity during school time did not differ between intervention and control schools even though all teachers in the intervention schools reported that they implemented 30 min of additional PA per day during school time. It is possible that schoolteachers did not report this part of the intervention correctly and this was also difficult to supervise for the STOPP research staff. However, it is also plausible that children in intervention schools compensated by being less physically active during other parts of the school day or a combination of both. The interest in implementing the programme varied considerably among the teachers, and some teachers reported it was difficult to integrate PA in their ordinary lessons. Reducing sedentary time during after school care time appeared to be partly successful. A statistically significant higher PA level was observed in intervention schools at this time of the day, although this difference did not persist after cluster adjustment.
Random documented school visits by the study staff indicate that the implementation of the intervention including healthy school lunches and afternoon snacks was, with minor divergences, successful in all intervention schools. Removal of all types of sweets was more difficult to accept for the school staff and required frequent reminders from the STOPP staff. The control schools were instructed not to change their health-promoting policies during the study period. However, due to the public interest in the childhood obesity epidemic, some of the control schools performed minor changes in their school lunches and afternoon snacks during the intervention period. These changes were out of control for the researchers but are unavoidable in any type of public intervention and may have affected the results, reducing differences between intervention and control schools.
Although the intervention was focused on eating habits at school and not on health education per se, we observed in three of eight food domains a more healthy food intake in the families from intervention schools at the end of the intervention. It is most likely that this is an effect of the intervention, as other aspects such as breakfast and dinner habits not dealt with in the intervention programme did not differ. These results might suggest that changes in school lunches and after school care snacks, strict rules and attitudes against unhealthy eating among professional caretakers facilitate parental selection of more healthy food alternatives.
We found a social gradient with a less healthy eating pattern among families with less educated parents. This is in agreement with a higher prevalence of obesity in children from families with lower education. 6 Interestingly, the difference between intervention and control families were more pronounced among families with a low education indicating that the STOPP programme might predominantly influence the behaviour in high-risk families.
With rising prevalence of overweight and obesity in the population increased risk for body dissatisfaction might also be the case. 38 Earlier studies have shown that young children
Childhood obesity prevention study: STOPP C Marcus et al are influenced by the extreme ideal for thinness, particularly in women, and that weight concerns start at the early age. 39, 40 As recently suggested, 41 obesity interventions should take these issues into account, including an evaluation whether these programmes increase the risk of unhealthy food restraint and subsequently eating disorders. We found no signs of negative effects of the intervention as measured by self-report. There was no effect of the intervention on BMI in lean children (BMIsds 40), and the ChEAT results were almost identical in intervention and control schools. Thus, the type of intervention here presented seems not to be harmful.
Limitations
The study has several limitations. The children in the study were exposed to the intervention anywhere between 1 and 4 years and therefore only 311 children participated for the full duration of the intervention. Almost one-third of the children participated for only 1 year and that time period might have been insufficient to detect a change in BMIsds. We did not have any control on PA and dietary behaviours during the summer holidays and this might negatively affect the long-term effect of the intervention. The summer periods have been shown to be associated with an increase of body fat in children who have improved their body composition during a school-based intervention. 42 The family food questionnaire has not been validated, which could have implications on the results, and the questionnaire was only answered at the end of the study. Physical activity and ChEAT were measured continuously during the study period. Thus, we have no comparable data obtained before the intervention. However, environmental characteristics were very similar for intervention and control schools, and there were no differences in the socioeconomic or educational status of the parents. Therefore it is unlikely that the observed differences were present before the initiation of the intervention.
Conclusions
A school-based intervention including healthy school lunches and after school care snacks as well as strict rules against unhealthy eating can reduce the prevalence of overweight and positively influence eating habits at home. It is unlikely that the PA intervention contributed substantially to the result as no difference in PA levels between intervention and control schools was observed despite the school level intervention. Thus, it remains to be established whether successful PA intervention can further improve the outcome of this type of intervention.
